Meridional heat transports in the ocean from an ECCO2 data synthesis
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1. ECCO2 Data Synthesis 2. Mechanisms of the Meridional Heat Transport

The Estimating Circulation and Climate of the Ocean, Phase 2 (ECCOZ2) project aims to synthesize available global- The oceanic meridional heat transport (MHT) can be decomposed into the
ocean and sea-ice data with a state-of-the-art ocean general circulation model at eddy-permitting resolution. An heat carried by the overturning circulation (zonally integrated flow) and the
ECCO2 data synthesis is obtained by least-squares fit of a global full-depth ocean and sea-ice configuration of the horizontal gyre circulation (deviations from the zonally integrated flow), and
Massachusetts Institute of Technology general circulation model to the available satellite and in-situ data using the iInto the heat transport due to the time-mean fields of the meridional velocity
Green’s functions method. V and temperature 6 and due to the correlation between the time-varying
: . fields of V and 6.
ECCO2 Model Configuration: - Bathymetry: General Bathymetric Chart of the Oceans
P 8 * Cube sphere projection: 6 faces x 510 x 510 grid cells * Forcing: blend of / \
ECCO:1992-2002 / 8% r . * Mean horizontal resolution ~ 18 km NCEP/ECMWF/ERA40/CORE/ECCO-GODAE winds _ _ _ s ; _
c6ncp10 < 2Bl + 50 vertical levels with thicknesses from 10 mto 456 m  * Initial conditions: WOAO5 Overturning Circulation Horiaentaf Gype Gireulagin
o + Volume-conserving + Period of model run used: Jan 1992 — Dec 2001 - (zonally integrated flow) (0CSBNIC QY anc agiFs
. oba ream Function (Sv) l30 (\ J
2/2 2/g2) F E 2 1000 2 son{ [
Eddy Klnetlc Energy (cm ls ) From AItlf'net:'ggC Ey Kmet Energy (cmls ) rom CCC1)OOO Advantage of - N
\ Zonally Integrated Eddy Kinetic Energy ECCO2 estimates: £ 5000
800 800 x10° | | 4000 iy
- - . —reaoy||  more realistic eddy sooof ¥ | | | |
y field (model eddy T TN T
_ 100 2 M A o~ | kinetic energy (EKE) _ [ , ,
. Pyl PN VA | . — is comparable to 1710 ] i Time-mean overturning
200 g0°s SV, TSN |2 L~ altimetry EKE; differs = vrn 1 . - -
- B T SN ook S %0 %0 20 20 0 20 20 60 80 : i — I+ [V ][9 ] U Time-dependent overturning
| | | | | | ah ! : e — ) | o from it by factor ~1.5) O(y,t) = J’ I pC,0 L T dxdz
0° 60°E 120°E 180°W 120°W 60°W 0° 0 60°E 120°E 180°W 120°W 60"W - + (V) % (9 ) k — Time'mean gyre transport
7t (V)Y*(@8 ) *r Time-dependent gyre transport

3. Estimates of the MHT Components of MHT:  [/0] = [I][0']+ - V 9 — time mean meridional velocity and temperature,

. : ————— — V',0' — deviations from the time mean,
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